The role of financial innovation on economic growth in developing countries has not been actively pursued. Stemming from the finance-growth nexus, literature suggests that financial innovation has a relationship to growth, which could be either positive or negative. Implicitly, financial innovation has a good and a dark side that affects growth. This study establishes the causal relationship between financial innovation and economic growth in Zimbabwe empirically. Using the Autoregressive Distributed Lag (ARDL) bounds tests and Granger causality tests on financial time series data of Zimbabwe for the period 1980-2013, the study finds that financial innovation has a relationship to economic growth that varies depending on the variable used to measure financial innovation. A long-run, growth-driven financial innovationis confirmed, with causality running from economic growth to financial innovation. Bi-directional causality also exists after conditionally netting-off financial development. Policies that enhance economic growth inter-twined with financial innovation are essential, if developing countries, such as Zimbabwe, aim to maximize economic development.
Introduction
The impact of financial innovation on economic growth in developing countries has not been pursued extensively, despite it being an integral part of financial development. Research studies on financial innovation in developing countries have, so far focused mainly on welfare issues, particularly on its impact on financial inclusion (Chibba, 2009 ). Financial innovation has transformed and restructured banking services globally, and its impact on economies is becoming increasingly noteworthy.
The available literature confirms that financial innovation drives economic growth (Lumpkin, 2010; Sekhar, 2013) . From a historical perspective, Laeven, Levine and Michalopoulos (2015) point out that financial innovation has been a driving force behind financial deepening and economic development over the past centuries. In turn, Štreimikien (2014) contends more specifically that "leapfrog" (financial) innovation is a driving force for broad economic growth. Despite mixed evidence on causality, there is also broad consensus that wellfunctioning banking systems promote economic growth (Demetriades & Andrianova, 2005 ).
High growth rates in African countries, in recent years, have been sustained by natural resources and agriculture on the back drop of improved macroeconomic management (Mlachila, Park & Yabara, 2013) . There has been no mention of growth being driven by or linked to finance. Financial innovation has become an integral part of Alex Bara, Calvin Mudzingiri, 2016. Alex Bara, Senior Economist; Agriculture Bank of Zimbabwe, Zimbabwe. Calvin Mudzingiri, University of the Free State, South Africa. financial sector development and is an important determinant in generating new economic activity. For example, the high penetration rate of mobile financial services, which is a critical component of financial innovation compared to traditional banking in Zimbabwe, enabled by the integration of financial service with mobile communication technology, has greatly increased financial inclusion (Prior & Santomá, 2010) . The 2014 FinScope Consumer Survey report for Zimbabwe indicates that the number of adults formally receiving financial service increased from 38% in 2011 to 69% in 2014, mainly due to mobile money. Furthermore, the number of adults financially excluded decreased from 40% in 2011 to 23% in 2014. Such an increase in access to financial services boosts economic activity, including in marginalized areas, giving the country an impetus for economic growth. In Zimbabwe, technology and financial innovation have smoothened the flow of remittances, which is a major source of income, liquidity, funding and investment for the country (Bracking & Sachikonye, 2010) .
So far, the literature suggests that financial innovation drives economic growth; however, the causality and extent to which high growth rates registered by developing countries are driven by financial innovation, had not been specified as yet (Levine, 1997) . Remarkably, there has not been much research on the relationship between financial innovation and economic growth in Africa and none for Zimbabwe.
This study bridges a knowledge gap regarding the relationship between financial innovation and economic growth in Zimbabwe. The objectives of this study are to: i) assess the nature of the relationship between financial innovation and economic growth; ii) empirically investigate causality between financial innovation and economic growth in Zimbabwe. The study uses the Autoregressive Distributed Lag (ARDL) bounds test and Granger causality test on financial time series data of Zimbabwe for the period 1980-2013. Two proxies of financial innovation are used in the study, namely, ratio of broad money to narrow money (M2/M1) and growth in banking sector credit to private sector (GBCP) as a proportion of the gross domestic product (GDP).
Theoretical and empirical literature review
Financial innovation is anything new that shrinks costs, decreases risks, or affords an improved product/service/instrument that better fulfils financial system players' demands (Frame and White, 2009 ). Lerner and Tufano (2011) and the World Economic Forum (2012) define financial innovation as the act of crafting and, then, popularizing new financial instruments, technologies, institutions, markets, processes and business models including the new application of existing ideas in a different market context. Financial innovation is the result of the desire of market participants to establish new, efficient ways of increasing profits when providing goods and services (Bilyk, 2006) . Financial innovation involves break through over a period in the financial instruments and payment methods that reduce cost and increase benefits on economic agents. Frame and White (2000) associate the appearance of financial innovation with the changing requirements of customers, conditions of suppliers, environmental conditions, policy conditions and technology. Innovation has been a core topic for scholars because of its important contribution to economic growth and to the stability of financial systems (Arnaboldi & Rossignoli, 2015; Lerner & Tufano, 2011) .
The debate on financial innovation and financial growth has raged on for over a century (Laeven, Levine, & Michalopoulos, 2015) . Joseph Alois Scumpeter, in 1912, in "The theory of Economic Development" noted that economic development is spurred by innovation within financial intermediaries (Mishra, 2008) . However, a number of studies tended to ignore the role of financial innovation in economic growth and suggest that financial system is an endogenous variable (Michalopoulos, Laeven & Levine, 2009 ). Block (2002) suggests that financial innovation is a function of capital, knowledge and labor that operate in a universal environmental institution within an economy. Michalopoulos et al. (2009) developed a model which sought to explain the finance-growth relationship more effectively through financial innovation other than existing financial development and growth models. They argue that the model's deduction is that "economies without financial innovation will stagnate, irrespective of the initial level of financial development". It follows that economic growth will be inhibited should financiers stop innovating. Financial innovation can play an allocative role within the global economy through new financial instruments, institution, services, technologies and mobilizing financial resources by directing funds to highly productive investment ventures (Mishra, 2008) . Innovation is clearly an important phenomenon of any sector of a modern economy. Successful financial innovation reduces costs and risks or provides improved services to users (Frame & White, 2004 , 2014 .
The role of banks and other financiers in channeling innovations into growth is through screening and sponsoring potentially viable innovative projects, while leaving out likely risky and unviable projects (Idun & Aboagye, 2014, citing Levine, 1997) . Alternatively, banks can be innovators by introducing new banking products that help in serving customers better and mitigate the effects of changes in macroeconomic variables such as inflation and interest rates (Idun & Aboagye, 2014). Financial innovation influences the structure of financial markets, the financial behavior of economic agents and the types of financial products traded (Ho, 2006) . Some researchers argue that financial innovation drives economic growth, while others point to its dark side. Arnaboldi and Rossignoli (2015) , for example, point out that innovation is a double-edged sword. The right kind of innovation and favorable conditions that may spur banks to invest in new technologies would help the financial system to fulfil its functions and, as a consequence, deliver growth. Too much or inefficient innovation can, however, have serious consequences for the overall economy (Beck, Chen, Lin & Song, 2014) .
A well-developed financial system can promote economic growth by enabling economic agents to diversify their portfolios and meet their liquidity requirements. Financial innovations lead to a higher level of savings and capital accumulation, hence, a higher level of economic growth (Levine, 1997; Mishra, 2008) . In a new model of economic growth, Michalopoulos et al (2009) argue that growth is not only a consequence of profitmaximizing entrepreneurs willing to introduce new technologies, but also of financial entrepreneurs who find novel ways to finance the technologist. Beddoes (2010) argues that the last few centuries demonstrate that financial innovation is crucial, indeed indispensable, for sustained economic growth and prosperity.
There is empirical evidence of a relationship between financial innovation and economic growth. In their study, Valverde, Paso and Fernández (2007) found a positive relationship between product and service innovations and regional gross domestic product, investment and gross savings in Spain. Laeven et al. (2015) came up with a model that shows a link between financial innovation and economic growth through the interaction between financial institution and technological entrepreneurs. This provides a spread of innovation from commodities to financials.
At the other end of the spectrum, however, Beck et al. (2012) There are a few empirical studies that investigated the relationship between financial innovation and economic growth for African developing countries. Idun and Aboagye (2014) evaluated the relationship between bank competition, financial innovations and economic growth in Ghana. The study finds a negative relationship between financial innovation and economic growth in the long run, and a positive relationship in the short run. The results also show bi-directional Granger causality between financial innovation and economic growth. Mwinzi (2014), in a study on Kenya, established that financial innovation has a significant, positive impact on economic growth. The study concludes that mobile transactions have a major impact on economic growth. Attempts have been made to relate financial innovation to money demand There are no studies available that attempted to assess the relationship between financial innovation and economic growth. Sibindi and Bimha (2014) used broad money (M2) to GDP as a proxy for banking development sector and established a long-run relationship between economic growth and banking sector development. Tyavambiza and Nyangara (2015) used liquid liabilities (M3) as a share of the GDP, and found a significant negative effect of money supply on economic growth. Granger causality was found to be unidirectional running from money supply to economic growth. There is no agreed measure of financial innovation; hence, researchers tend to proxy it with different variables. Laeven et al. (2015) explain that financial innovation is not limited to new financial instruments, products or institutions, but also includes more mundane financial improvements, such as the new financial reporting procedures, improvements in data processing and credit scoring, as such, the choice of variables that capture financial innovation needs to be all-inclusive beyond those that depict product innovation only. This study uses two variables as proxies for financial innovation, namely: ratio of broad money to narrow money, M2/M1 ( 
where f denotes financial innovation measured as the average growth rate of financial development over the sample period 1960-95, g stands for economic growth, F for financial development, y for income and x for control variables. They estimated a panel cross-country GMM regression. This study estimates a reduced form of equation (1) above by dropping cross-country analysis and reducing it to a single country. In addition, the study is not evaluating convergence in growth; therefore, growth comparative/convergence variables are also dropped and the interpretation of coefficients becomes that of responsiveness rather than speed of convergence. The study, however, introduces an additional variable for financial innovation for comparative purposes. The dynamic regression model to be estimated in this study becomes:
where Y is real per capita GDP; X are control variables; y t-1 is the lagged variable of real per capita GDP; F is the financial development variable; and fi are financial innovation variables. The linear form of equation (2) Source: ***,**,* rejection of the null hypothesis that the series has unit root at 1%, 5%, 10% Level of significance, ADF: Augmented Dickey-Fuller; PP: Phillips-Perron, I: Integration, (Order of). Unrestricted intercept and no trend 3.3. Long-run coefficients. Estimated long-run coefficients for the three models are presented in Table 3 below, with results for each financial innovation variable's impact on growth explained. Table 3 shows results for a long-run ARDL bounds test regression analysis. 
Short-run dynamics. The Error Correction
Term (ECT) shows the speed of adjustment to restore equilibrium in the long run. In other words, the ECM coefficient shows how quickly variables converge to equilibrium. Ideally, a model with a stable, long-run relationship should have a statistically significant coefficient with a negative sign (Pahlavani et al., 2005) . Table 4 below shows the short-run dynamics ARDL bounds test regression analysis. Short-run dynamic estimation results show that the Error Correction Terms for Models 1 and 3 have the expected significant negative sign, indicative of existence of a long-term, co-integration relationship among the variables. The ECTs for Models 1 and 3 are-0.253 and -0.264, respectively, meaning that deviations from the long-run equilibrium following a short-run shock are corrected in approximately four years.
The lagged values of real GDP per capita are positive and significant in explaining current values, suggesting that growth in the previous period affect growth in the oncoming period. Other variables have a weak effect on real GDP per capita in the short run.
For the ratio of broad to narrow money (LM2/M1), the coefficients are negative and insignificant, contrary to long-run estimates. The negative sign for ratio of broad to narrow money, as a proxy for financial innovation, suggests that an increase in the ratio did not translate into economic growth in the short run. In fact, as the ratio increases, growth decreases. This suggests that the increase in money demand did not translate into economic growth in the short run. The relationship of financial innovation and economic growth in the short run is negative, whereas, in the long run, the impact is visibly positive and effective. The results differ strikingly from findings by Idun and Aboagye (2014) that financial innovation is positively related to economic growth in the short run in Ghana. A possible explanation could be that, in the short run, growth in liquidity failed to stimulate economic growth. Rather for Zimbabwe, it could be possible that during the decade-long economic decline period, growth in money supply was not in line with production. Table 5 below shows analyses of the three dynamic ARDL models under the spotlight. In Model 1, financial innovation (ratio of broad to narrow money) is not significant in explaining economic growth, although the sign is positive as expected. Implicitly, an increase in financial innovation results in higher economic growth. Other variables such as government expenditure and trade openness though with a positive sign were found to be insignificant. Inflation has a negative and significant effect on economic growth. This could be due to the fact that, as inflation increases, it reduces the purchasing power of money, thereby reducing growth, especially if it becomes hyperinflationary.
A dynamic ARDL model.
In Model 2, growth in banking sector credit to the private sector has an unexpected negative and insignificant effect on growth. The negative sign is somehow surprising, since an increase in funding to the private sector should, actually, be driving economic growth. One possible explanation could be that the increase in credit, particularly during the economic decline period in Zimbabwe (2000-2009), which was financed by seigniorage, generated negative growth weighed across the whole period due to hyperinflation condition. The financial innovation variables were found to be insignificant in the model. Financial innovation is still at low levels in Zimbabwe. Most bank innovation is consumed by people who are banked and they are in the minority. As such, its impact on general economic growth may be insignificant.
In Model 3, a variable for financial development was introduced in order to isolate the impact of financial development on economic growth. It turns out that, when combined, financial innovation and financial development become significant in explaining growth. However, domestic credit to private sector financial development has a negative sign, implying that an increase in domestic credit reduces real GDP per capita growth.
Granger causality analysis.
Granger causality tests were carried out only for ratio of broad money to narrow money (LM2/M1) (money demand) and economic growth. The choice is made based on the results from the ARDL bounds tests where this proxy for financial innovation was found to be significant. The variable LM2/M1 positively influences economic growth in both the short and long run. Table 6 below shows Granger causality analysis for financial innovation and economic growth using model 1. Table 7 below shows Granger causality analysis for financial innovation and economic growth using model 3. Under model 3, when financial development is controlled, causality has a reverse effect, running from financial innovation (LM2/M1) to economic growth (LRYPC). From the results, it is concluded that netting off financial development, financial innovation causes economic growth. In other words, there is a supply-leading relationship between financial innovation and economic growth in Zimbabwe when financial development is controlled for. As money supply increases, it reduces the opportunity cost of holding money; that is, interest rate, and this increases investment which drives up production. The results are consistent with findings by Tyavambiza and Nyangara (2015) concerning the finance-leads-growth proposition in Zimbabwe.
The two models (model 1 and model 3) produce evidence of contrasting direction of causality between financial innovation and economic growth. It is difficult to assess which model is more robust and credible considering that the stability test indicates that neither of the two models reveal a serial correlation nor heteroskedasticity. The contrasting direction of causality can be regarded as indicative of bidirectional Granger causality between financial innovation and economic growth 4 .
Conclusions and recommendation
This study considers financial innovation and economic growth in Zimbabwe in terms of two objectives, as specified in the introduction.
Using the ARDL bounds test and Granger causality tests, the study establishes that there is a relationship between financial innovation and economic growth in Zimbabwe. The ARDL bounds test findings vary with the measure of financial innovation used and also on the time period (short or long run). Both growth in banking sector credit to private sector (LBCP) and ratio of broad to narrow money (LM2/M1) had a positive effect on economic growth in the long run; the effect for LM2/M1 is significant,while growth in bank creditis not. In the short run, the ratio of broad to narrow money (LM2/LM1) has a negative effect on growth, while growth in banking credit to private sector has a positive effect, although neither is significant. The dynamic full model estimated also shows mixed results, depending on the variable used.
The Granger causality tests suggest a bi-directional effect on financial innovation and economic growth in Zimbabwe. Firstly, a unidirectional causality running from economic growth to financial innovationis established. Controlling for financial development on the financial innovation variables has a reverse causality, running from financial innovation (LM2/M1) to economic growth (LRYPC). The result implies that financial innovation is 'demand following'; in other words, as economic growth increases, it "causes" or drives demand for more financial innovation.
Analyzing the outcomes of the estimations enable assessment of whether financial innovation could be a source of growth in Zimbabwe. Since the results show that financial innovation has a positive relationship to economic growth regardless of the variable used, it implies that innovation can be a source of growth in Zimbabwe. The low levels of the Error Correction Term adjustment, of about 25.3% and 26%, however, implies that any deviation from the long-run equilibrium takes on average 4 years to correct itself following a shock in the short-run. As such, financial innovation is not a sustainable source of economic growth in Zimbabwe in the short run.
On the other hand, promoting financial innovation has along-term effect on improvement in economic growth. Initiatives for promoting financial innovation could include investment in technology and infrastructure, which support financial innovation;
enhance diffusion and adoption of innovation through consumer education programs; and promote increased use of innovations in the banking sector. No matter what comes first, either economic growth or financial innovation, influencing one will help in achieving the other. Further studies can look at disaggregated financial innovation; that is, product innovation and other types of financial innovation and their individual effect on economic development. Studies could also investigate why isolating the impact of financial development reverses the direction of causality between financial innovation and economic growth. Further studies could also consider other variables as proxies for financial innovation. A research on specific product innovation and its impact on growth as well as development can also be a good departing point for further research.
